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Source Water Protection - Groundwater vs. Surface Water 

By Usha Srinivasan, Consulting Analyst- Environmental Technologies

Source water protection, irrespective of it being groundwater or surface water, has been a concern for sometime. In June of 2003, federal and state regulators and businesses alike participated in the "National Source Water Protection Conference", that identified the concern areas and an approach combining the efforts of both the drinking water and clean water divisions to meet the country’s goals and needs. 

More than half of America, about 140 million residents, and almost 95% of rural America depends on groundwater as their main source water for household needs. It also contributes to about 40% of the Nation’s public water supply and 50 billion gallons per day in support of the Nation’s agricultural economy. In the last 5 years the public has been more concerned than ever about the contamination of their groundwater. As the groundwater supply is highly variable from state to state it is very much the responsibility of individual communities to monitor and take steps to reduce contamination. This has led to groundwater protection programs at federal, state and local levels.

There is also increased concern with surface water contamination, as they are in most parts interconnected with groundwater sources and are also the source water for public water systems in many regions. The different regulating groups within the EPA like the CWA (Clean water Act) Program is promoting better regulation of wastewater effluents, which in turn should support the Safe Drinking water regulations. Protecting the existing sources of water is even more important at a time when a large portion of the country is experiencing water shortages.

Groundwater Depletion Rates and States

Groundwater depletion is a term used to define the long-term water level declines caused by over use/pumping of our groundwater resources. This is a key issue in many of the states in the country and is actively being addressed by federal and regional authorities. In general, when the groundwater recharge and discharge are equal the groundwater level is in equilibrium. When the groundwater source is pumped this equilibrium does shift but there is generally a balance in the input and output. However with drought conditions in some states, increasing economic development and construction reducing the green space (which is an important element in groundwater recharge) and a growing population and increased consumption, there is no longer equilibrium. 

Groundwater depletion has been a concern in the Southwest and High plains for many years but the recent increase in demands for groundwater resources has overstressed the aquifers in many other parts of the country. Notable regions experiencing problems include, the Atlantic coastal plain, West Central Florida, Gulf coastal plain, high plains, Chicago-Milwaukee area, Pacific Northwest, and the Desert Southwest. 

Chart 1 below shows the water level decline in locations in the basin of southern California, Nevada, Utah, Arizona and New Mexico, where a substantial decline in water levels has been noted. 
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(Source - USGS Fact Shest-103-03 On "Groundwater Depleton Actoss The Nation” Nov, 2003)






	


 

The USGS has determined that the current level of monitoring at many of the groundwater aquifers is not sufficient to keep abreast of the changes occurring in the resource levels available at the national and state levels.

Solutions To Conserve Groundwater Resources

1. Promote Brownfield development to Green Space - "Save not Pave" is a very popular saying used by Environmentalists passionate about conserving more of the country’s green space. Every acre of reclaimed Brownfield saves 4.5 acres of green space, and every green space created, on average, has doubled the value of surrounding properties. This green space acts like a sponge that draws rainwater and precipitation to recharge the groundwater aquifers of the region.

Brownfields are abandoned, idled or under-used industrial and commercial facilities where expansion or redevelopment is complicated by real or perceived environmental contamination. Since 1993, EPA has provided nearly $700 million in Brownfields funding to empower states, communities, and other stakeholders in economic redevelopment to work together in a timely manner to prevent, assess, safely cleanup, and reuse Brownfields. EPA is reopening the competition for the 2004 National Brownfields Assessment, Revolving Loan Fund, and Cleanup Grants, and is now accepting proposals through March 9, 2004.

2. Diverting storm water to supplement water use needs – In many cities the wastewater and storm water lines are interconnected, which is a problem during heavy rain fall and flood conditions increasing the wastewater flow in the plants. With majority of these sewer system reaching conditions of deterioration more so than the treatment plants, this is an ideal time to add extra lines to divert some of the storm water or agricultural runoffs to expand the advanced water treatment capabilities of a treatment plant. Although few states are currently involved in water recycling activities, mainly California, Florida and some of the semi-arid states, this trend is likely to become a necessity in many states with water scarcity.

3. Ground Water Recharge (GWR) programs – The state of California has taken the idea of water reuse a step further by proposing to divert treated wastewater into the ground as a recharge of their existing resource. In Orange County, Water factory 21 that has been online since 1975 was considered one of the pioneering sewer treatment facilities in the country and produced effluents that would be even cleaner than drinking water. This plant is however going to be demolished and replaced with an even more highly technologically capable treatment plant to be completed by 2007. 

Another element of this project is the "Groundwater replenishing system" that could perhaps serve as a model for future water management practices around the world. The Groundwater Replenishment System will take highly treated sewer water and purify it to levels that meet state and federal drinking water standards - as pure as bottled water. It will use a three-step process that includes reverse osmosis, which is used by manufacturers of bottled water, as well as microfiltration and ultraviolet light & hydrogen peroxide advanced oxidation treatment.

The water of near-distilled quality will then be used to keep the ocean out of the groundwater basin or be percolated into deep aquifers, where it will eventually become part of the natural drinking water supply in some of the most drought prone parts of Orange County. This new water will exceed all federal and state drinking water standards. The underground basin provides most of the water used by north and central Orange County.

The Groundwater Replenishment System is being built at an estimated capital cost of $450 million. The new GWR System will ultimately provide enough water – 72,000 acre-feet per year – to meet the annual needs of 140,000 families.

This is not a novel concept for California or for the rest of the US. For the past twenty years, Californians have been drinking some reclaimed water that has been blended into our natural sources of drinking water supplies, whether it's Colorado River water, Northern California water, or groundwater. In areas of Los Angeles County, as well as many areas throughout the country and the world, reclaimed water has been used to recharge groundwater basins for decades. However, the Orange county GWR initiative is one of largest projects of its kind to be undertaken.

4. Desalination of groundwater – Desalination is generally associated with using sea and ocean water as a source to generate freshwater but the technology is also applicable to saline or brackish groundwater. The potential importance of desalination is exemplified, for example, by New Mexico where approximately 75 percent of ground water is too saline for most uses without treatment. Very little is known about the properties and hydrogeology of saline groundwater simply because at the present time the majority of source water comes from freshwater aquifers. Chart 2 shows the depth of the saline groundwater in all the states, the semi-arid regions, that cannot make use of coastal water sources for desalination and are experiencing groundwater depletion, and may consider use of saline groundwater as a possible source for drinking water treatment. The degree of salinity in saline groundwater is lower than in ocean water, which may be minimize the technology capabilities and cost in spite of the energy expenditure needed for pumping the former as source water. The majority of times the freshwater and saline groundwater aquifers may be related hydraulically and not enough is understood about how they may be interconnected.
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5. Other sources of treatable Groundwater – This may seem a little far-fetched, but other sources of groundwater that could be treated include water that is co-produced with oil and conventional natural gas, and water co-produced with coal-bed methane. Many oil- and gas-producing formations have associated water that is only slightly saline (less than 10,000 mg/L), notably in the intermountain basins of the western United States. Coal-bed methane water in the Powder River Basin of Wyoming is generally less than 3,000 mg/L TDS (Total dissolved solids). Research of technologies that would be able to treat such water sources is in its beginning stages and the likely presence of organic compounds in this water complicates treatment.

Other Water Reuse Projects Around The Country 

Many cities around the US have utilized this method of replenishing their groundwater source with treated wastewater, and some more recent noteworthy projects include:

· Los Angeles, California: Montebello Forebay Natural Groundwater Recharge Project 

· Fairfax, Virginia: Upper Occoquan Sewage Authority (UOSA), Millard H. Robbins, Jr. Water Reclamation Plant 

· El Paso, Texas: Hueco Bolson Recharge Project 

· Scottsdale, Arizona: City of Scottsdale Water Campus 

· Los Angeles County-Area, California: West Basin Water Recycling Project 

· San Bernardino County, California: Chino Valley Basin 

· Other Indirect Potable (Drinking) Water Reuse Projects in Georgia, Texas and California

Current and Future Market Opportunities

Almost all types of companies involved in the water & wastewater treatment markets can benefit from the project initiatives discussed above. It may be the more sophisticated technologies such as reverse osmosis, other membrane applications or merely the larger equipment needs such as pumps, pipes etc that are required for any of these projects. The trend for water reuse/recycling and groundwater recharge is only bound to increase in the coming years and will open up niche markets for companies with specialized technologies to meet the continued treatment challenges of the municipalities.

In the not too distant future we may see increased interest in the idea of promoting decentralized wastewater treatment within the home, and reducing the burden of the municipal plants by recycling the water for domestic use and even as a source for drinking water. 

We cannot create new water, all water is recycled; we can only use what we have more efficiently.

For more information on groundwater contamination and remediation see our upcoming report titled:

"US Soil and Groundwater Remediation Markets"

For more details contact Mike Valko at mvalko@frost.com
